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Motivation: Tumour Biology

Tumour Microenvironment
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Motivation: Single-Cell Data

Single-Cell RNA-Seq Technologies
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Motivation: Single-Cell Data

Single-Cell RNA-seq Technologies R/Bioconductor packages
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RNA-seq data
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CReSCENT

CanceR Single Cell ExpressioN Toolkit

crescent.cloud

“single-cell analysis in the cloud”
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Nucleic Acids Research
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CReSCENT Architecture
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Lessons Learned:
Web App Architecture

keep a flexible
stack



Flexible Stack leveraging GraphQL

R

M = R N Apollo  GraphQL  python’




Lessons Learned:

Workflow Execution

use standardized
pipeline language and
workflow execution



Standardized Pipelines and Workflow Execution
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via R scripts Language (CWL) (WES API) from
GA4GH




Lessons Learned:

Prototyping for Research

spiral model of
development



1.Determine
objectives

\ Cumulative cost

Progress
SEa—

2. Identify and
resolve risks

Review Requirements
plan
Concept of
operation
Development | Verification
plan | & Validation
Testplan | Verification
& Validation
Implementation
4. Plan the Release

next iteration

3. Development
and Test

Prototyping for Research using the Spiral Model

Modified from Boehm (1988)



Next Steps: Compute Canada Cloud
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Next Steps: Tool Repository and Pipeline Builder

CReSCENT scRNA-seq Tools

1 2 3 4 5 6 7 8 9 10

Mapping Qc Normalization Batch Dimension Cell Diff. gene Visualization Cell cluster Copy
correction reduction clustering expression UMAP labeling number
Cell Ranger* Seurat Seurat Seurat Seurat Seurat Seurat Seurat GSVA inferCNV
Kallisto* modified Harmony* Cell Ranger Wilcox
LIGER* SC3 MAST*

WES API

crescent.cloud
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Lessons Learned: Summary

keep a flexible
stack

use standardized
pipeline language and
workflow execution

spiral model of
development
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CReSCENT Links

WEB APP: crescent.cloud
DOCS: pughlab.github.io/crescent-frontend

SCRIPTS: github.com/pughlab/crescent
CODEBASE: github.com/pughlab/crescent-frontend

NAR PAPER: doi.org/10.1093/nar/gkaad37

SLACK: sctoronto.slack.com

CONTACT US: crescent@uhnresearch.ca




